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(57) Abstract ^_ 




The machine comprises a hollow joiar^body ( 1) of large dimensions which may be loaded with the container s to be recy- 
cjed, means (1 1. 13)J or supplying and spraymgwaslu^gjlujQ^^ rota ry body (1) "forthe mutu- 

al separation and washing of the co ntainel?an%lnelnitial separatio n of labels and base s, and mechanical impac 



impact means ^( 20, 21 , 
xerrtm the containers a mechanicalacBSSf 



23) housed in the rotary body (1) and actuated by the rotation of thirbod v so_ as fr _ 
suitable for the mutual separa tion of the co ntainers themse l vesTthe separation of the s toppers arafthe completion of- the washin g 
a ndlabel-a nd basT separaHonj operationTThe rotary DOQ ^jij"ma v have anjn let opening~(5) an J an outlet opening ( 7) for the con- 
tainers to 15e recycied'or'a^irigle'inle! and outlet opening (30) "so as to form' a mac hin#5j%gatuig continuously ordisco ntinuouslv 
respectively. ' """" 



FOR THE PURPOSES OF INFORMATION ONLY 
applicat^uSrSe^ **" ^ * PCT ° n ' he fr ° nt ™" ° f pamph,e,s Publishing international 



AT 


Austria 


ES 


AU 


Australia 


Fl 




Barbados 


FR 


BE 


Belgium 


GA 


8F 


Burkina Fa*o 


CB 


BC 


Bulgaria 


CN 


BJ 


Benin 


CR 


BR 


Brazil 


HU 


CA 


Canada 


IT 


CF 


Central African Republic 


JP 


GG 


Congo 


KP 


CH 


Switzerland 




CI 


Cote d'lvoire 


KR 


CM 


Cameroon 


LI 


CS 


Occchoslovakia 


LK 


DE» 


Germany 


LU 


OK 


Denmark 


MC 



Spain 
Finland 
France 
Gabon 

United Kingdom 

Guinea 

Greece 

Hungary 

Italy 



Democratic People's Republic 
of Korea 

Republic of Korea 
Liechtenstein 
Sri Lanka 
Luxembourg 
Monaco 



MC 


Madagascar 


ML 


Mali 


MN 


Mongolia 


MR 


Mauritania 


MW 


Malawi 


NL 


Netherlands 


NO 


Norway 


PL 


Poland 


RO 


Romania 


SO 


Sudan 


SE 


Sweden 


SN 


Senegal 


SU+ 


Soviet Union 


TO 


Chad 


TC 


Togo 


US 


United States of America 



+ Any designation of "SU" has effect in the Russian Federation. It is not yet known whether 
any such designation has effect in other States of the former Soviet Union. 



^ % 10/018376 

JC13 Rec'd PCT/PTO 13 DEC 2001 

Machine for Recycling Plastic Containers , 
in particular Bottles 
The present invention relates to a machine for 
recycling plastic containers, in particular bottles. 

The recycling of plastic bottles, and in general of 
all containers made from this material, requires the 
solution of various problems linked in particular "to 
the dimensions and shape of these bottles, their 
supply in bulk form and the need to subject them not 
only to washing but also to separate out contaminant 
bodies such as labels, stoppers and bases. 



It also has to be borne in mind that the bottles are 
not always made from the same plastic material, since 
PVC is used in some cases and PET or othe^aar^tials 
in other cases, which raises problems as regards-- 
their separation in terms of the material from which 
they are made. 

At present there are very few machines able to w,ash 
and mutually separate bo ttles, or contai ners in 
general, supplied in bulk or to remove the 
contaminant bodies accompanying them and very few 



machines enabling identification of the bottles in 
terms of the. plastic material from which they are 



made. 



Those machines which do exist are^tructurally and 
operationally complex_and som^hatJ^a^a^T^om 
the point of v^w^r^cie^7aId~^d7ction 
capacity as^they "are "able" to proTess only a_limited 
number of bottles at a time." 

The main object of the invention is therefore to 
provide a machine for the recycling of plastic 
bottles and containers in general which is 
structurally simple and able to wash the bottles or 
other containers and to- separate them from one 
another and from contaminant bodies such as labels, 
stop P ers_and bases_ efficiently and with a high " 
production output. 

A further object of the invention is to provide a 
machine of the type describe d abov ejMeJui8-al»o. 
able t^^a^^^^^^j S£ ^ s ^^_^^ 

general) as a function of the plastic material from 
which they are made. 




In accordance with the invention these objects are 
achieved with a machine essentially characterized in 

that it comprises a hollow rotary body of large 

. — . z^- 

dimensions which may be loaded with the containers to 
be recycled, means for supplying washing fluid at a 



predetermine'dHfemperature to the rotary body f or_the 
mutual separation and wash ing of t^ he containe rs and 
the initial separation of labelj^and^bases and 



mechanical impact means housed in the rotary body and 
actuated by the rotation of this body so as to exert 
on the ^ contain ers^ a mechanical action suitable for 
the mutual separation-o.f the containers themselves, 



the separation of the stoppers and the completion of 
the washing and label and dreg removal operation. 



It has been possible to verify that the combined 
action of the washing fluid, for instance hg^ water, 
superheated water or steam wit h or with out chemical 



additives, prefera bly sprayed o n the containers „ i n 
order to increase the mechanical action, and the 
mechanical impact means, for instance mechanical 
blades rigid with the rotary body, moving weights 



connected to a fixed support housed in the rotary 
body or to this rotary body but oscillating with 



respect thereto, floating spheres or like means, 
provides optimum results as regards the mutual 
separation of the containers, their washing and the 
separation of) the labels, bases, stoppers and any 
other contaminant bodies. 

More precisely, the containers supplied in bulk are 
; separated by the combined hydraulic andjnechanical 
^ action and are washed internally and externally 

thereby^iminating^any^trace of dirt. The label and 
base adhesive is dissolved by the washing fluid, 
especiallyj*hen_ at high t emperature, and if the 
labels are of__pap er they are re_d uce_d to pulp for the 

same _ reason - If the labels are of thermo-extensible 
pfastic, however, the heat imparted causes_ them to 
expand an d_ there fore becojne__detached from the 
container. The mechanical action facilitates and___^ 
completesjthe^ejgaraj^^o^ and bases and 

promotesthe separation of the stoppers. If the 
containers are of different plastic materials, for 
instance PVC and PET, the fluid supplied, especially. 

' K _ a. 

if appropriate additives are added, causes a 
differen t colour in g or^ opacification of these 
containers with the result that they can be readily 
i dent if led ^during subsequent manual or automatic 
separation. 



It should also be noted that for the purposes of the 
efficiency of the recycling operation as well as the 
production capacity of the machine, it is essential 
for the container treatment time to be high and for 



the rotar y body t o be able to contain a larg e_numbjs,r_ 
of containers, both initially in bulk form, and 
subsequently in a separated and fully open condition. 



A rotary body of considerable size is required for 
this purpose in which the containers may remain and 
be subject to thermohydraulic and m echanic al 
treatment for a long period. 

The machine of the invention may be embodied as a 
continuous or discontinuous machine. 



Both versions are shown diagrammatic ally, purely by 
way of example, in the accompanying drawings, in 
which: 

Fig. 1 is a diagrammatic illustration in axial 
section through a machine of a continuous type; 

Fig. 2 is a front view of the above machine from the 
left with respect to Fig. 1; 



Figs, 3 to 5 show this machine in cross ? section along 
the lines III -III, IV-IV and V-V of Fig. 1 
respectively; 

Fig, 6 . is a diagrammatic illustration in axial 
section through a machine of a discontinuous type; 

Figs. 7 to 9 show this machine in cross section along 
the lines VII -VII, VIII -VIII and IX-IX respectively; 

Fig. 10 is a diagrammatic axial section through a 
different, loading zone for a machine of the 
continuous type as shown in Fig. 1. 

Figs. 1 to 5 show a machine of the invention of the 
continuous type. It comprises ^aj hollow body; 1 g£ 
s ubs t ant i ally cyli ndri c al s hape^ wi th suitably^ 

nsulatedjfaJJ^ is supported and caused to 

rotate by-a— pai^of 

motor-d ^ven^ rolle^ ^Fig. 2) supported by a base 
3. The drive engagement between the rollers 2 and 
the rotary body 1 is provided at the location of 
reinforcing strips 4 of the rotary body. 




As shown in Fig. 1, the hollow rotary body 1 has an 
inlet opening 5 and an outlet opening 6 for the 
material to be recycled. A loading duct 7 with a 
control valve 2 4 and a hopper 8 is provided at the 
inlet opening 5 and a discharge duct 9 with a control 
valve 25 and a hopper 10 with a vertical opening is 
provided at the outlet opening 6. 

A hydraulic duct 11 supported by a fixed frame 12 
passes axially though the entire rotary body 1 from 
the inlet opening 5 almost as far as the outlet 
opening 6 for the supply of washing fluid at a 
pre determin e d temperature (for instance hot water, 
superheat ed water , steam) with or without- chemical 
additives which is distributed within the rotary body 
1 by spray nozzles_JL3^ This fluid is then evacuated 
via apertures 14 and conveyed through ducts^41 to a 



collection ^t ank (ngt ^^_o57nJ^from_which it is ^ 
preferably tak en for recycling in_,a_ sj^tem^Lnot_ 
shown) comprising a pump, a vibrating screen, a 
further collection t^^^d^a^heating and pumping 
unit which supplies it to the duct 11 via a duct 42^X 



The inner space of the rotary body 1 is divided into 



three sectors 15, 16 and 17 by two partitions 18 
provided, with large central holes 19 for the passage 
of the duct 11 and the material to .be treated. The 
sector 15, which is closest to the inlet opening 5, 
houses floating, spheres 20, for instance of 
elastomer, which are adapted to collide with the 
containers which have just been supplied in bulk in. 
order to assist their separation. The intermediate 
sector 16 houses weights 21 connected by chains or 
other pliable suspension means 22 to the inner wall 
of the rotary body 1 or the hydraulic duct. 11; these 
weights are adapted to complete, where necessary, the 
mutual separation of the containers, to facilitate 
the separation of the stoppers and to help to 
separate labels and bases which have already been 
partially separated from the containers as a result 
of the thermohydraulic action exerted by the washing 
fluid. The inner wall of the three sectors 15, 16 
and 17 is finally provided with helically disposed 
agitatin g blades ^ 2.3 ^which. are adapted to keep the 
material moving during treatment and to convey it 
gradually to the discharge hopper 10. 

Figs. 6 to 9 show a machine of a discontinuous type. 




The structure of this machine is substantially the 
same as that of the continuous machine with the 
exception that a single inlet, and outle^op^ning 30 
is provided, both the loading duct 7 and the 
discharge duct_9 being provided at jtlus location; the 
discharge duct, provided w ith a l arge^j^rizontal 
opening to allow improved access by the treated 
containers, is also used for the discharge. of the 
washing fluid. Motorization is provided by a motor 
31^and~ idler wheels 32 supported by the base 3 
support the rotary body 1. Identical components, 
bearing the same reference numerals, are not 
described again. 

This type of discharge with a large horizontal 
opening, particularly suited to containers of 
irregular shape and large dimensions, may be used 
with the machine of a continuous type described above. 

This variant is shown in Fig. 10 where the discharge 
duct is shown by 43 and its opening by 44, while the 
other reference nunerals are the same as those of 
corresponding structural components of Fig. 1. 



As shown, the side wall of the hollow body 1 
converges towards the opening 44 to facilitate the 
discharge of the. containers. 

A similar variant may be provided for the loading 
zone for the containers to be treated. 
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CLAIMS 



1. A machine for recycling plastic containers, in 
particular bottles, characterized in that it 
comprises a hollow rotary body (1) of large 
5 dimensions which may be loaded with the containers to 

be recycled, means (11, 13) for supplying washing 
fluid at a predetermined temperature to the rotary 

body (1) for the mutual separation and washing of the 

>~ 

containers and the initial separation of labels and 

/*■■'. 

10 bases, and mechanical impact means (20, 21, 23) 

housed in the rotary body (1) and actuated by the 
rotation of this body so as to exert on the 
containers a mechanical action suitable for the 
mutual separation of the containers themselves, the 

15 separation of the stoppers and the completion of the 

washing and label and base separation operation. 

2. A machine as claimed in claim 1, characterized 
in that the mechanicaJ^mp^c^jri eans _ (20, 21, 23) 
comprise agitator blades (23) which are disposed 
20 helically along the inner wall of the hollow rotary 

body (1). 



3. A machine as claimed in claim 1, characterized 



in that the hollow rotary body ( 1 j has an inner space 
divided into adjacent communicating sectors (IS, 16, 
17) and in that the mechanical impact means~72o7"~2l, 
23) comprise moving bodies (20, 21 ) striking the. 
containers. 

4. A machine as claimed in claim 2, characterized 
in that the moving striker bodies (20,' 21) comprise 
floating spheres (20) housed in that sector (15) of 
the adjacent sectors (15, 16, 17) which is closest to 
an inlet opening (5) for the material in the rotary 
body (l). 

5. A machine as claimed in claim 2, characterized 
in that the moving striker bodies (20, 21) comprise 
suspended weights (21) housed in an intermediate 
sector (16) of the adjacent sectors (15, 16, 17). 

6. A machine as claimed in claim 1, characterized 
in that the means (11, 13) for supplying the washing 
fluid comprise nozzles (13) for spraying the fluid 
onto the containers. 

7. A machine as claimed in claim 1, characterized 



rw y^t uooyi 



in that the washing fluid contains chemical additives 
adapted to cause a different colouring or 
opacification of the containers depending "orT the 
plastic material from which they are made. 

8. A machine as claimed in claim 1, characterized 
in that the hollow rotary; body (1) has an inlet 
opening (5) and an outlet opening (6, 43) for the 
containers to be recycled so as to form a 
continuously operating machine. 



9. A machine as claimed in claim 8, characterized 
in that the outlet opening (6, 43) is formed by a 
discharge duc t (43) wi th a large horizontal opening 
(44). ^ " 

10. A machine as claimed in claim 9, characterized 
in that the hollow body (1) has a side wall 
converging towards this opening (44) of the discharge 
duct (43). 

11. A machine as claimed in claim 1, characterized 
in that the hollow rotary body (1) has a single inlet 
and outlet opening (30) for the containers to be 
recycled so as to form a dis continuously operating 
machine. 



% 



10/018376 





AO 



^ 10/018376 




